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Abstract

Background Since the beginning of the COVID-19 pandemic, therapeutic options for treating COVID-19 have been
investigated at different stages of clinical manifestations. Considering the particular impact of COVID-19 in the Ameri-
cas, this document aims to present recommendations for the pharmacological treatment of COVID-19 specific to this
population.

Methods Fifteen experts, members of the Brazilian Society of Infectious Diseases (SBI) and the Pan-American
Association of Infectious Diseases (APl) make up the panel responsible for developing this guideline. Questions were
formulated regarding prophylaxis and treatment of COVID-19 in outpatient and inpatient settings. The outcomes
considered in decision-making were mortality, hospitalisation, need for mechanical ventilation, symptomatic COVID-
19 episodes, and adverse events. In addition, a systematic review of randomised controlled trials was conducted. The
quality of evidence assessment and guideline development process followed the GRADE system.

Results Nine technologies were evaluated, and ten recommendations were made, including the use of tixa-
gevimab +cilgavimab in the prophylaxis of COVID-19, tixagevimab + cilgavimab, molnupiravir, nirmatrelvir + rito-
navir, and remdesivir in the treatment of outpatients, and remdesivir, baricitinib, and tocilizumab in the treatment

*Correspondence:

Alexandre Naime Barbosa

barbosa.an@gmail.com

Alfonso J. Rodriguez-Morales

arodriguezmo@cientifica.edu.pe

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12941-023-00623-w&domain=pdf

Barbosa et al. Ann Clin Microbiol Antimicrob (2023) 22:67

Page 2 of 12

was discouraged.

of hospitalised patients with severe COVID-19. The use of hydroxychloroquine or chloroquine and ivermectin

Conclusion This guideline provides recommendations for treating patients in the Americas following the principles
of evidence-based medicine. The recommendations present a set of drugs that have proven effective in the prophy-
laxis and treatment of COVID-19, emphasising the strong recommendation for the use of nirmatrelvir/ritonavir in out-
patients as the lack of benefit from the use of hydroxychloroquine and ivermectin.

Keywords COVID-19, SARS-CoV-2, Therapy, Guidelines, Treatment

Background
The increased number of severe cases of viral pneumonia
caused by the Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) in China in 2019 and its world-
wide spread led the World Health Organization (WHO)
to declare the Coronavirus Disease 2019 (COVID-19) a
pandemic on March 11, 2020, persisting as public health
emergency of international concern up to May 5, 2023
[1, 2]. As of August 2023, more than 768.98 million con-
firmed cases and more than 6.95 million deaths from
COVID-19 have been reported worldwide [3]. Accord-
ing to the WHO, more than 193.21 million cases have
been recorded in the Americas, and the continent has
the highest COVID-19 death numbers in the world by
region, with 2,958,858 cases with fatal outcome [4]. These
figures are due to the high incidence of cases and deaths
in the largest countries in the Americas. The United
States of America (USA) has recorded more than 103.44
million cases and 1.13 million deaths, followed by Brazil
with more than 37.7 million cases and 704,659 deaths,
which is then followed by Argentina with more than
10.04 million cases and 130,472 deaths, and Mexico with
more than 7.63 million cases and 334,336 deaths, among
others [3]. These rates have made COVID-19 a severe
public health threat worldwide and in Latin America [5].
Since the beginning of the COVID-19 pandemic, the
global scale of SARS-CoV-2 infection has risen consider-
ably over time and with regional variation [6]. Numerous
drugs related to the pathogenesis of SARS-CoV-2, such
as those with antiviral and immunomodulatory effects
and inhibitors of the inflammatory cascade, have been
proposed to minimise damage in patients with suspected
or some degree of infection, with promising results, par-
ticularly in high-risk populations. This group includes
individuals older than 65, individuals with obesity, car-
diovascular or metabolic disease, or immunocompromis-
ing conditions, and individuals who are unvaccinated or
under-vaccinated [7]. In addition, the overall increase
in vaccination coverage has led to a substantial drop
in the risk of hospitalisation and death [7]. However,
increased transmissibility of new variants of concern
would still result in a rise in cases leading to excessive

hospitalisations associated with COVID-19 and its com-
plications [8].

In light of new evidence, changes in the pandemic
scenario and heterogeneity in clinical practice, it is nec-
essary to evaluate the existing evidence and formulate
recommendations so that health professionals can pro-
vide adequate treatment.

Methods

The guideline development group consisted of a group
of coordinators, including one specialist in the proposed
topic (ANB) and two methodologists (JCF, ST), and an
expert committee (panel members), including experts
from institutions of Brazil, Colombia, Ecuador, Peru,
and the Dominican Republic who represent the Brazil-
ian Society of Infectious Diseases (Sociedade Brasileira
de Infectologia, SBI) and the Pan-American Association
of Infectious Diseases (Asociacion Panamericana de
Infectologia, API). Videoconferencing and face-to-face
recommendation meetings, including asynchronous
written communication (i.e. e-mail), were held from May
27, 2022, to July 6, 2022. A final meeting, on-site and vir-
tual, was held from Sao Paulo, Brazil, on February 3 and
4, 2023 to conclude the basis of the current document.
The guideline development process followed the Grad-
ing of Recommendations Assessment, Development, and
Evaluation (GRADE) system for assessing evidence and
developing recommendations [9, 10].

The expert committee formulated ten questions related
to the pharmacological treatment of COVID-19 accord-
ing to the PICO framework (patients, intervention, com-
parator, and outcome). The outcomes of interest were
defined a priori and classified as critical, important, or
unimportant. Only critical and important outcomes were
used for making the recommendations (Table 1).

Evidence search and synthesis

A team of experienced methodologists searched and syn-

thesised evidence independent of the expert committee.
Searches were performed on MEDLINE, Embase,

ClinicalTrials.gov and Google Scholar databases. The

search strategy was restricted to phase III randomised
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Table 1 Guideline questions and outcomes of importance
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Question

Critical outcomes Important outcomes

1. Should tixagevimab + cilgavimab be recommended for pre-exposure prophylaxis in people

at high risk of developing severe COVID-19?

2. Should certain (see bottom of table) monoclonal antibodies be recommended for outpatients

with mild COVID-19?°

3. Should molnupiravir be recommended for outpatients with mild COVID-19?
4. Should nirmatrelvir/ritonavir be recommended for outpatients with mild COVID-19?
5. Should remdesivir be recommended for outpatients with mild COVID-19?

6. Should hydroxychloroquine or chloroquine be recommended for outpatients with mild COVID-

197

7. Should ivermectin be recommended for outpatients with mild COVID-19?
8. Should remdesivir be recommended for hospitalised patients with severe COVID-19?
9. Should baricitinib be recommended for hospitalised patients with severe COVID-19?

10. Should tocilizumab be recommended for hospitalised patients with severe COVID-19?

Symptomatic COVID-19  Serious adverse event

Adverse event with death

Hospitalisation Serious adverse event

Death
Hospitalisation Serious adverse event
Death
Hospitalisation Serious adverse event
Death
Hospitalisation Serious adverse event
Death
Hospitalisation Serious adverse event
Death
Hospitalisation Serious adverse event
Death
Mechanical ventilation Serious adverse event
Death
Mechanical ventilation Serious adverse event
Death
Mechanical ventilation Serious adverse event
Death

2 In this question, the following monoclonal antibodies were considered: bamlanivimab + etesevimab, casirivimab +imdevimab, sotrovimab, bebtelovimab, and
tixagevimab + cilgavimab. During the panel, members decided not to make recommendations for bamlanivimab, casirivimab, etesevimab, imdevimab, regdanvimab,
and sotrovimab due to a lack of evidence of effectiveness in the scenario of omicron variant circulation and for bebtelovimab due to lack of evidence of effectiveness

controlled trials (RCTs), with keywords pre-established
by the specialist coordinators, without limitations on lan-
guage or publication date (Additional file 1: Table S1).
Two researchers independently screened titles and
abstracts. If an abstract was considered relevant, the
paper was included for full-text review to confirm eli-
gibility. The reasons for inclusion or exclusion were
recorded and presented according to the recommen-
dations of the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) (Additional
file 1: Figs S1-S10). Then, two reviewers independently
abstracted the data from selected studies and performed

meta-analyses whenever possible. The risk of bias was
assessed using an adapted version of the Cochrane Risk
of Bias Tool 2.0. Finally, the quality of evidence was
assessed using GRADE (Table 2).

Development of recommendations

On May 27, 2022, a recommendation meeting was held
in Sdo Paulo, Brazil, in a hybrid format (in person and
remote). In the meeting, each question with the under-
lying evidence was presented to the panel of experts to
develop recommendations. Before starting the meet-
ing, all experts and methodologists declared and signed

Table 2 Levels of evidence according to the Grading of Recommendations Assessment, Development, and Evaluation (GRADE)

Level Definition Implications
High (©&D®) We are very confident that the true effect lies close to that of Future research is unlikely to change confidence in the estimated
the estimate of the effect effect
Moderate We are moderately confident in the effect estimate: the true Future research will likely have a major impact on confidence
(BDDO) effect is likely to be close to the estimate of the effect, but there  in the estimated effect and may change this estimate
is a possibility that it is substantially different
Low (©@0O0) Our confidence in the effect estimate is limited: the true effect Future research will likely have a major impact on confidence

may be substantially different from the estimate of the effect
Very low (000) We have very little confidence in the effect estimate: the true

in the estimated effect and will likely change this estimate
Any estimate of an effect is very uncertain

effect is likely to be substantially different from the estimate

of the effect

Adapted from: Grading of Recommendations Assessment, Development, and Evaluation (GRADE) Working Group. Handbook for grading the quality of evidence and
the strength of recommendations using the GRADE approach. Updated October 2013. Available from: https://gdt.gradepro.org/app/handbook/handbook.html [11]
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their relevant conflicts of interest pertinent to each of
the 10 guideline questions. A second virtual meeting was
required to finalise the process, held on July 6, 2022.

The GRADE Evidence to Decision (EtD) frame-
work was used to evaluate the priority of the prob-
lem, the magnitude of undesirable effects, evidence
of benefits and risks, quality of evidence, costs and
use of resources, feasibility, and aspects related to
equity, patient values and preferences, and acceptabil-
ity. Finally, the panel made a recommendation, where
the direction of the course of action was discussed
(whether to recommend or not to recommend the use
of the intervention), and the strength of recommen-
dation was defined as strong or conditional according
to the GRADE system (Table 3). The terminology "we
recommend” and "we suggest” denote different degrees
of emphasis on the strength of recommendation, as
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follows: "We recommend" represents a strong recom-
mendation, which should be incorporated as a routine
practice, either for or against the use of a given inter-
vention; "We suggest" represents a conditional recom-
mendation, which applies to most situations, but due
either to the lack of robust evidence or to the expected
variation in treatment effectiveness, other approaches
may be justifiable.

Members with a direct financial conflict of interest
related to a given intervention did not vote for the related
questions. The list of participants, their role in the guide-
line, and statement of conflicts of interest are provided in
additional material (Additional file 1: Table S2).

Table 3 Implications of the strength of recommendation for clinicians, patients, and policymakers

Target audience Strong

Conditional

Policymakers
in most situations

Clinicians

Patients

recommendation

The recommendation should be adopted as a health care policy

Most patients should receive the recommended intervention

Most individuals would want the intervention to be recom-
mended, and only a small number would not accept this

Substantial debate is required, with the involvement of stake-
holders

The health professional should acknowledge that different
choices may be appropriate for individual patients and should
help them make decisions consistent with their values and pref-
erences

Most individuals would want the intervention to be recom-
mended, although a considerable number would not accept this
recommendation

Source: Adapted from Grading of Recommendations Assessment, Development, and Evaluation (GRADE) Working Group. Handbook for grading the quality of
evidence and the strength of recommendations using the GRADE approach. Updated October 2013. Available from: [11]

Table 4 Summary of recommendations

Recommendation 1:
recommendation, very low certainty in evidence)

Recommendation 2:
certainty in evidence)

Recommendation 3.1:
recommendation, very low certainty in evidence)

Recommendation 3.2:
tion, very low certainty in evidence)

Recommendation 4:
in evidence)

Recommendation 5:

Recommendation 6:
moderate certainty in evidence)
Recommendation 7:
in evidence)
Recommendation 8:
dence)
Recommendation 9:
in evidence)
Recommendation 10:
in evidence)

We suggest using tixagevimab + cilgavimab for prophylaxis in people at high risk of developing severe COVID-19 (conditional
We suggest using tixagevimab + cilgavimab in outpatients with mild COVID-19 (conditional recommendation, moderate

We suggest against using molnupiravir in outpatients with mild COVID-19 and no risk factors for severe disease (conditional
We suggest using molnupiravir in outpatients with mild COVID-19 and risk factors for severe disease (conditional recommenda-
We recommend using nirmatrelvir/ritonavir in outpatients with mild COVID-19 (strong recommendation, moderate certainty

We suggest using remdesivir in outpatients with mild COVID-19 (conditional recommendation, low certainty in evidence)
We recommend against using hydroxychloroquine or chloroquine in outpatients with mild COVID-19 (strong recommendation,

We recommend against using ivermectin in outpatients with mild COVID-19 (strong recommendation, moderate certainty
We suggest using remdesivir in hospitalised patients with severe COVID-19 (conditional recommendation, low certainty in evi-
We suggest using baricitinib in hospitalised patients with severe COVID-19 (conditional recommendation, moderate certainty

We suggest using tocilizumab in hospitalised patients with severe COVID-19 (conditional recommendation, moderate certainty
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Fig. 1 Summary of recommendations for the pharmacological treatment of COVID-19. Tixa + cilga stands for tixagevimab + cilgavimab. Source:

manuscript’authors

Results

Ten recommendations were made. The guideline panel
recommendations are summarised in Table 4 and Fig. 1.
Each recommendation with a summary of the underlying
evidence is presented below. In addition, detailed infor-
mation regarding the evidence supporting each recom-
mendation is shown in Additional file 1.

COVID-19 prophylaxis
Recommendation 1: we suggest using tixagevimab + cil-
gavimab for prophylaxis in people at high risk of devel-
oping severe COVID-19 (conditional recommendation,
very low certainty in evidence).

Summary of evidence: the review identified 13 refer-
ences, and one RCT (Levin et al.) evaluating the effec-
tiveness of tixagevimab + cilgavimab in the population

of interest was included [12]. The trial tested a mono-
clonal-antibody combination of tixagevimab and cil-
gavimab (AZD7442). A single 300 mg dose of AZD7442
(two consecutive 1.5 mL intramuscular injections,
one containing tixagevimab and the other contain-
ing cilgavimab) was administered on day 1. Compared
with placebo, tixagevimab + cilgavimab reduced the
occurrence of symptomatic COVID-19 by 2% (one
RCT, n=5197, absolute risk difference of 2.0%; 95% CI
— 2.7% to — 1.1%; very low certainty in evidence). No
significant difference was observed for adverse events.

Treatment of outpatients with COVID-19
Recommendation 2: we suggest using tixagevimab + cil-
gavimab in outpatients with mild COVID-19
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(conditional recommendation, moderate certainty in
evidence).

Summary of evidence: the review identified 53 refer-
ences, and one RCT (Montgomery et al.) evaluating the
effectiveness of tixagevimab + cilgavimab in the popu-
lation of interest was included [13]. The trial tested the
intramuscular administration of a single tixagevimab-cil-
gavimab 600 mg dose (two consecutive 3 mL intramuscu-
lar injections, one containing tixagevimab and the other
containing cilgavimab) on day 1. Compared with placebo,
tixagevimab + cilgavimab reduced hospitalisation by 5.1%
(one RCT, n=903, absolute risk difference of — 5.1%; 95%
CI — 8.2% to — 1.9%; moderate certainty in evidence).
No significant difference was observed for mortality or
adverse events.

Recommendation 3.1: we suggest against using mol-
nupiravir in outpatients with mild COVID-19 and no risk
factors for severe disease (conditional recommendation,
very low certainty in evidence).

Recommendation 3.2. We suggest using molnupiravir
in outpatients with mild COVID-19 and risk factors for
severe disease (conditional recommendation, very low
certainty in evidence).

Summary of evidence: the review identified 26 refer-
ences and one RCT (MOVe-OUT study) evaluating the
effectiveness of molnupiravir in outpatients with mild
COVID-19 and no risk factors for severe disease and
one RCT (Tippabhotla et al.) assessing the effective-
ness of molnupiravir in the population of interest were
included [14, 15]. Both trials tested the oral administra-
tion of 800 mg of molnupiravir twice daily for five days
in addition to standard-of-care treatment. In patients
without risk factors for severe disease, no significant dif-
ference was observed for molnupiravir as compared with
placebo in hospitalisation (one RCT, n=1220, absolute
risk difference of — 1.0%; 95% CI — 2.0% to 0.0%; mod-
erate certainty in evidence), mortality (absolute risk dif-
ference of 0.0%; 95% CI, —0.0% to 0.0%; very moderate
certainty in evidence), or serious adverse events (absolute
risk difference of — 0.0%; 95% CI — 4.0% to 3.0%; moder-
ate certainty in evidence) [14]. In patients with risk fac-
tors for severe disease, molnupiravir, as compared with
placebo, reduced mortality (one RCT, n=1433, absolute
risk difference of — 1.0%; 95% CI — 2.0% to — 0.0%; high
certainty in evidence) but did not reach statistical sig-
nificance for hospitalisation (one RCT, n=1433, absolute
risk difference of — 2.0%; 95% CI — 4.0% to 1.0%; high cer-
tainty in evidence). Molnupiravir did not increase serious
adverse events (one RCT, n=1433, absolute risk differ-
ence of — 3.0%; 95% CI — 5.0% to 0.0%; high certainty in
evidence) [15].
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Recommendation 4: we recommend using nirmatrelvir/
ritonavir in outpatients with mild COVID-19 (strong rec-
ommendation, moderate certainty in evidence).

Summary of evidence: the review identified 19 refer-
ences, and one RCT (EPIC-HR study) evaluating the
effectiveness of nirmatrelvir/ritonavir in the popula-
tion of interest was included [16]. The trial assessed the
administration of nirmatrelvir (300 mg) plus ritonavir
(100 mg) twice daily for five days. As compared with
placebo, nirmatrelvir/ritonavir reduced mortality (one
RCT, n=2246, absolute risk difference of — 1.0%; 95% CI
— 1.6% to — 0.4%; moderate certainty in evidence) and
hospitalisation (one RCT, n=2246, absolute risk differ-
ence of — 5.0%; 95% CI — 6.5% to — 3.6%; high certainty
in evidence). Patients who received nirmatrelvir/ritonavir
had fewer serious adverse events than placebo recipients
(one RCT, n=2246, absolute risk difference of — 4.9%;
95% CI — 6.5% to — 3.3%; high certainty in evidence).

Recommendation 5: We suggest using remdesivir in
outpatients with mild COVID-19 (conditional recom-
mendation, low certainty in evidence).

Summary of evidence: The review identified 430 refer-
ences, and one RCT (PINETREE study) evaluating the
effectiveness of remdesivir in the population of interest
was included [17]. The trial tested intravenous remdesi-
vir, 200 mg administered on day one, followed by 100 mg
on days 2 and 3. Compared with placebo, remdesivir
reduced hospitalisation (one RCT, n=>562, absolute risk
difference of — 4.4%; 95% CI — 7.5% to — 1.3%; moderate
certainty in evidence). Serious adverse events were more
frequently observed in the remdesivir group (one RCT,
n=562, absolute risk difference of — 4.8%; 95% CI — 8.0%
to — 1.5%; moderate certainty in evidence). No deaths
occurred during the study follow-up.

Recommendation 6: we recommend against using
hydroxychloroquine or chloroquine in outpatients with
mild COVID-19 (strong recommendation, moderate cer-
tainty in evidence).

Summary of evidence: the review identified 783 refer-
ences and six RCTs (ALBERTA HOPE COVID-19 study,
COPE—COALITION COVID-19 Brazil V study, Mitja
et al.; Omrani et al.; Skipper et al. and TOGETHER study)
evaluating the effectiveness of hydroxychloroquine or
chloroquine in the population of interest were included
[18-23]. The largest trial (COPE—COALITION COVID-
19 Brazil V study) tested the administration of 400 mg
of hydroxychloroquine twice daily on day 1, followed by
400 mg once daily after that, for seven days [18]. As com-
pared with placebo, hydroxychloroquine or chloroquine
did not significantly reduce mortality (six RCTs, n=2981,
absolute risk difference of 0.0%; 95% CI — 1.0% to 0.0%;
moderate certainty in evidence) or hospitalisation (six
RCTs, n=2981, absolute risk difference of — 2.0%; 95%
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CI, — 3.0% to 0.0%; moderate certainty in evidence).
No impact was observed on severe adverse events (five
RCTs, n=2558, absolute risk difference of 0.0%; 95% CI
— 2.0% to 1.0%; moderate certainty in evidence).

Recommendation 7: we recommend against using iver-
mectin in outpatients with mild COVID-19 (strong rec-
ommendation, low certainty in evidence).

Summary of evidence: the review identified 168 refer-
ences, and three RCTs (ACTIV-6 study, Lopez-Medina
et al. and TOGETHER study) evaluating the effectiveness
of ivermectin in the population of interest were included
[24-26]. All trials assessed efficacy (death and hospitali-
sation) and safety outcomes (adverse events).

Two trials tested ivermectin 400 pg/kg of body weight
administered once daily for three days [25, 26], and one
trial tested ivermectin 300 pg/kg administered once
daily for five days [24]. As compared with placebo, iver-
mectin did not reduce mortality (three RCTs, n=3425,
absolute risk difference of 0.0%; 95% CI — 1.0% to 1.0%;
moderate certainty in evidence) or hospitalisation (three
RCTs, n=3425, absolute risk difference of — 2.0%; 95%
CI — 3.0% to 0.0%; moderate certainty in evidence). Iver-
mectin did not increase the incidence of serious adverse
events (three RCTs, n=3425, absolute risk difference
of 0.0%; 95% CI — 2.0% to 1.0%; moderate certainty in
evidence).

Hospitalised patients with COVID-19

Recommendation 8: we suggest using remdesivir in hos-
pitalised patients with severe COVID-19 (conditional
recommendation, low certainty in evidence).

Summary of evidence: the review identified 430 refer-
ences and eight RCTs (Abd-Elsalam et al. ACTT-1 study,
CATCO study, DISCOVERY study, Mahajan et al. SIM-
PLE-Moderate study, Wuhan-Hubei study, and WHO
Solidarity study) evaluating the effectiveness of remdesi-
vir in the population of interest were included [27-34].
A 200 mg dose of remdesivir was administered on day 1,
followed by 100 mg once daily for 4 to 9 days. As com-
pared with the standard of care, remdesivir significantly
reduced progression to invasive mechanical ventilation
(eight RCTs, n=11,857, absolute risk difference of — 3%;
95% CI — 5% to — 1%; low certainty in evidence) and
showed a non-significant reduction in mortality (eight
RCTs, n=12,608, absolute risk difference of — 1%; 95%
CI — 3% to 0%; moderate certainty in evidence). In addi-
tion, Remdesivir did not increase the incidence of serious
adverse events (five RCTs, n=2715, absolute risk differ-
ence of — 3%; 95% CI — 8% to 2%; very low certainty in
evidence).
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Recommendation 9: we suggest using baricitinib in hos-
pitalised patients with severe COVID-19 (conditional
recommendation, moderate certainty in evidence).

Summary of evidence: the review identified 75 refer-
ences, and one RCT (COV-BARRIER study) evaluat-
ing the effectiveness of baricitinib in the population of
interest was included [35, 36]. The COV-BARRIER study
assessed the administration of baricitinib 4 mg once daily
(oral or nasogastric tube) for 14 days or until hospital
discharge. As compared with the standard of care, barici-
tinib significantly reduced mortality (one RCT, n=1525,
absolute risk difference of — 5.0%; 95% CI — 8.1% to
— 1.9%; moderate certainty in evidence). In addition,
Baricitinib did not increase the incidence of serious
adverse events (one RCT, n=1525, absolute risk differ-
ence of — 2.5%; 95% CI — 6.2% to 1.1%; low certainty in
evidence).

Recommendation 10: we suggest using tocilizumab in
hospitalised patients with severe COVID-19 (conditional
recommendation, moderate certainty in evidence).

Summary of evidence: the review identified 358 ref-
erences, and 14 RCTs evaluating the effectiveness of
tocilizumab in the population of interest were included
[37-48]. The intervention used in the most prominent
trial (RECOVERY) consisted of the intravenous infu-
sion of a single tocilizumab dose of 800 mg if weight
>90 kg, 600 mg if weight >65 and <90 kg, 400 mg if
weight >40 and <65 kg, or 8 mg/kg if weight <40 kg,
and a second dose could be administered 12 to 24 h later
if, in the opinion of the clinician, the patient’s condition
had not improved [37]. As compared with the standard
of care, tocilizumab significantly reduced mortality (14
RCTs, n=7866, absolute risk difference of — 3.0%; 95%
CI — 5.0% to — 1.0%; moderate certainty in evidence)
and progression to mechanical ventilation (seven RCTs,
n=6866, absolute risk difference of — 2.0%; 95% CI — 4.%
to — 1.0%; moderate certainty in evidence). Tocilizumab
did not increase the incidence of serious adverse events
(11 RCTs, n=2489, absolute risk difference of — 1.0%;
95% CI — 5.0% to 2.0%; moderate certainty in evidence).

Discussion

This joint SBI-API evidence-based guideline was devel-
oped by a panel of experts based on a comprehensive
systematic review with meta-analysis of RCTs focused
on ascertaining the efficacy of therapies in the prevention
and treatment of COVID-19. The guideline provides ten
recommendations that include tixagevimab 4+ cilgavimab
in the prophylaxis of COVID-19, tixagevimab +cil-
gavimab, molnupiravir, nirmatrelvir + ritonavir, and rem-
desivir in the treatment of outpatients, and remdesivir,
baricitinib, and tocilizumab in the treatment of hospital-
ised patients with severe COVID-19. In addition, the use
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of hydroxychloroquine or chloroquine and ivermectin
was discouraged.

Among COVID-19 confirmed infections, an appro-
priate treatment is key. Additionally, biomarkers would
help in monitoring progression and evolution of disease,
including C-reactive protein and procalcitonin, among
others [49].

Some clinical treatments have been recommended in
previous guidelines. Monoclonal antibodies (e.g. tixa-
gevimab + cilgavimab), direct-acting antiviral agents (e.g.
remdesivir), corticosteroids (e.g. dexamethasone), inter-
leukin-6 antagonists (e.g. tocilizumab) and Janus kinase
inhibitors (e.g., baricitinib) have been evaluated in guide-
lines for the treatment of patients with COVID-19 after
RCT results became available indicating their benefit in
specific populations [50, 51]. In Brazil, two guidelines
were published for pharmacological treatment in out-
patients and hospitalised patients. The Brazilian guide-
lines for the treatment of outpatients with suspected or
confirmed COVID-19 provide ten recommendations,
most of which advice against the use of the candidate
technologies, contraindicating the clinical treatment of
COVID-19 with anticoagulants, azithromycin, bude-
sonide, colchicine, corticosteroids, hydroxychloroquine/
chloroquine alone or combined with azithromycin, iver-
mectin, nitazoxanide, or convalescent plasma [52]. Using
monoclonal antibodies in outpatients was impossible
because of their uncertain benefits and high costs, with
availability and implementation limitations [52]. The Bra-
zilian guidelines for the pharmacological treatment of
hospitalised patients with COVID-19 provide 16 recom-
mendations that include treatment with corticosteroids
in patients receiving supplemental oxygen and the use of
prophylactic doses of anticoagulants for venous throm-
boembolism. In contrast, several medications were not
recommended for this population, and even some studies
on them, have been retracted [53].

Close to the scope of the current guideline, the
renowned Infectious Diseases Society of America (IDSA)
published guidelines on treating and managing patients
with COVID-19 with 32 recommendations for prophy-
laxis in both outpatient and inpatient settings [54]. The
IDSA guidelines apply to all patients with COVID-19,
but some recommendations may differ based on disease
severity [54]. The WHO definitions of disease severity for
COVID-19 are as follows: (a) critical COVID-19—defined
by the criteria for acute respiratory distress syndrome,
sepsis, septic shock, or other conditions that would gen-
erally require the provision of life-sustaining therapies
such as mechanical ventilation (invasive or noninvasive)
or vasopressor therapy; (b) severe COVID-19—defined
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by oxygen saturation <90% on room air, severe pneumo-
nia, or signs of severe respiratory distress; and (c) non-
severe COVID-19—defined as an absence of any criteria
for severe or critical COVID-19 [54].

Although substantial progress has been made in
COVID-19 treatment, some gaps remain. These include
recommendations for treatment given the new SARS-
CoV-2 variants of concern [55], as recruitment pre-
ceded the emergence of the omicron variant in most
trials. The Pan-American Health Organization (PAHO)
published an update on the emergence of omicron sub-
lineages from SARS-CoV-2 recombination events [56].
In 2021, the omicron variant was introduced in the
Americas and rapidly replaced delta and other lineages
across the region and globally, becoming prevalent in all
countries in the Americas since early 2022 [57-59]. The
new emerging omicron sublineages carry additional S
protein mutations, including BA.4.6 (with increasing
incidence worldwide), BA.2.75.2 (with a growing inci-
dence in India), BJ.1 (with increasing incidence mainly
in India and Bangladesh), and BQ.1.1 (with a growing
incidence in the USA and Europe) [55, 60]. On January
2023, the XBB.1.5 will be responsible for 61.3% of cases
in the USA, following BQ.1.1 for 21.8% [61].

Emerging omicron sublineages resist some clinically
used monoclonal antibodies, but preliminary data indi-
cate complete resistance to XBB.1.5, BA.1.1 and BQ.1.1
to all monoclonal antibodies [55, 60, 62]. Therefore, in
regions where this sublineage is spreading, patients may
not respond well to clinical treatment with monoclo-
nal antibodies alone, suggesting additional treatment
options (e.g., nirmatrelvir/ritonavir or molnupiravir)
should be considered for patients at high risk [60].

According to the FDA, over 90% of circulating vari-
ants are unlikely to be susceptible to tixagevimab-
cilgavimab [62]. In this context, some organisations
and societies remarked on neutralising antibodies. For
example, on January 13, the IDSA added a remark to
the neutralising antibodies for pre-exposure prophy-
laxis with tixagevimab/cilgavimab (Evusheld) recom-
mendation due to resistance in the USA [54]. Also, the
recommendation of neutralising antibodies for post-
exposure prophylaxis with casirivimab/imdevimab was
removed and replaced with a statement mentioning
in vitro resistance to circulating strains in the USA [54].

Omicron sublineages BQ.1.1 and XBB1.5 can lead
to a high volume of hospitalisations, which can strain
healthcare systems and maintain a substantial number
of deaths. That underscores the importance of prepar-
ing care units, specifically, hospital surge capacity and
the ability to adequately staff health care systems and
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equip the health professionals who will care for these
patients. In addition to vaccination, following recom-
mended prevention strategies is essential to prevent
poor outcomes such as infections, severe illness, and
death from COVID-19 [8].

Deciding on the best practice has been challenging,
given the rapid generation of large amounts of data and
sometimes conflicting clinical results [51]. Neverthe-
less, despite limited evidence, this guideline recom-
mends using agents in the prophylaxis and treatment
of outpatients and hospitalised patients, considering an
application context encompassing the Americas. Thus,
the scope of this guideline proved to be comprehensive
by answering the main clinical questions based on a
robust method such as GRADE.

Although not discussed at this guideline nor the
expert panel, we agree on the use of corticosteroids,
as strong recommendation in favour, in patients with
severe and critical COVID-19 confirmed infection,
alone or combined with IL-6 receptor blockers or
baricitinib, as recommended by WHO [63, 64].

The current guideline addresses pharmacological treat-
ment in three different COVID-19 management scenar-
ios contextualised in clinical practice in countries in the
Americas. Further RCTs will be needed to update cur-
rent recommendations as the pandemic still progresses
in 2023.

Conclusions

Since the beginning of the COVID-19 pandemic, studies
have been conducted to provide the evidence necessary
to formulate recommendations. This guideline presents
a set of drugs that have proven effective in the prophy-
laxis and treatment of COVID-19 following the princi-
ples of evidence-based medicine, emphasising the strong
recommendation for the use of nirmatrelvir/ritonavir in
outpatients. Evidence has shown the lack of benefit of
hydroxychloroquine and ivermectin, contraindicating
their use in both outpatient and inpatient settings. It is
strongly advised that these recommendations be adopted
in the Americas to optimise the use of health resources
and reduce the heterogeneity of procedures, as well as to
reduce the progression to long COVID-19 [65].
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